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PROBLEM TO BE SOLVED: To provide a 1 chip 
microcomputer for reducing the work load on a user at 
the time of preparing ECC(error collection code) data, 
preventing increase of an EEPROM(electrical erasable 
programmable read only memory) writing time based on 
the ECC data, and reducing a memory capacity. 

SOLUTION: This 1 chip microcomputer is provided with a 
firm ROM 5 for storing a program for generating ECC data 
from user data and an EEPROM control circuit 7 for 
controlling wiring of user data and the ECC data in an 
EEPROM 8. A CPU 2 stores the ECC data generated by 
the program of the firm ROM 5 from the user data and the 
original user data in a user data area 83 and an ECC 
data area 84 of the EEPROM 8 according to the control of 
the EEPROM control circuit 7, and reads the user data in 
the user data area 83 and the ECC data in the ECC data 
area 84 for successively operating an error correction 
processing. 
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B«SWlfy^?na>i;a- 

^ay?AS»«|tfc77-AROMS t, EEPRO 

m 8 ic*rr*3.— - tf 5 s — ^ t e ccx— * 
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1 ^77^^P3>t;a-^ 



1 -2 9 6 3 9 



imxm i ] =l— yf-^ii^- tfx-:?K;tfj&-r 

3ECCf-^i£te*rt"r-5EEPROM£{®*.. ®zl 
—*fj ! —9 tEC Cf — ^ id* £ ft CITIES fro fc^a — 
lff-*£Sgdrr5.£5K$j££nTV>-5 1 ^vZf^-i 
£r o n > t: a.— * IC*3 . 

a-tfT-^A^ E C Cf-i'* 4^t5fc»C^ni/ 
9A**lftbfcB*¥Ri» HtHBEE PROMPTS 
a-lff-^iECCf-^ iWg^&^Sffilffl-f <5iffl 
^f&iSflii*.. CPU^a- iff- ^A^KBBIt^© 
©;/D^7Afc«fcoT£j£LfcECCf-;5'ifci<Z>:i 

— tfx-^is, mtium^^mmizmcxmnE^: 

P ROM©a-U ! r-3'I«i:E C Cf-^SIiilCj* 
ffiU fa- -tff-*ffi*£©:a— *f5*— ^t'ECC«« 
©ECCr-^t £K*tH L Tft 0 ITiECOiKLSSIil&fT 
KHHfiKS nx a Sii £4$8Sc i-T-5 1 ? y y-r-r 

C»*^2] ^d*eflfilBCPUCDfi&l'>'X:*'v)lI 
-£.ffi'&m.<D=L-' tff— i'SISMiXTy^t, ftJIBE 
E P R OMftCOn.— tf f — Ui'X ^^taiH^f^fiT - ^ 

a— tf^-^sesir-a^^y^i. wtBcpu*t*&iW 

■&nT^2>ffifem<D3-— iff—:* A* £> E C Cf- ^ £:£ 
6£t2.Xry^i. igEEPROMrt©ECCr-i' 
Uyx^gECCf-^SiraSt-rsXf >y:/i. fen. 
— iff— 9 UV7,9<D=L—*fy : —9tECCy : —9 V~s 
Xi'fflECCf-i'i:*, W-enSSSEEPROMffl 
|^U7 Hl/^W- iff— i'lJUtECCf- ^®*Si 
fc#i*j£trxf y^iSflt&fc^frU 
IE E P R £7 K UXCOOL— tf f— 9 i E C C 
f — 9 £&Wifrtii L-Tft QfflE<D® ! W : &mX.ft5 «k 5 It 
fllj££ftT^S ZliS'&mi'rsii!*^ 1 IBSc© lfv 

7,9 v 9 UiSZ.*\Zffi%.m<D3.--*f ! 7 ; -**:tetoT2>X 

©a— iff— ^Steartt" £Xf -y^i* Sfflcoa&Jg-tM 
^jhc*3I/*t. «3D©7Fuxco:i— iff — ^s-strfBSd 
HfSirtoa- iff-:* VJ7.9 icKjUTSXf y y 
i, g?:x— iff — :* UvX*©:i— Iff — :*SlffifBE E 
P R O M ft CO iff— * ® «E C 5 7. f *y Zf i * 
j^frU ifccDit&glM ^;H^l^trt3i/»T, ffliECPUd* 
tjJI5lcOSQ.a-9-< ?JUTteSfl£ftTI^5m5g*©:a— Iff 
-*d*£ECCf-:*££firf £Xf vZfiz, MiB3f!lP 
#gift<D E C C f — 9 X * v 9 V ~J7. 9 tC&E C C f — 
^SeM-r-SX^ry^i. MIHEEPROMftCOO.— tf 
f-i'l/yX? ca- tf f - * SfEiTr £ i i t> \z E C 

ct-?uvx^i:se ccf-? Starrs x :/ 

i, EEPROMCECCf- ^HS^ct'^t" 

7 FUXS- 1 t*-5Xf •yT'i. MiB:a— tff — ^ Ui^ 

X ^ con.—- tf 5 s - * i E C C f - ^ U vX ^ CO E C C f 



-*i£. ^-fHPtlfJfBEEPROMCDa.-- tff-S'S 
^iECCf-:*gl«i«-«£&tJXf >y7i£**9jg 
LT*frU 

05 U-f ?;Ufc:fc<,>Tteifrt£nT</*£fft£»cori.-- iff-* 
. *^ECCf-^?:4slct4Xf'y^t. {fttfSP^grftco 
E C Cf-*X^ -y ^ I/'>*X^»cKE C Cf-^ Slteiit 
t5Xfy^t> igEEPROMrtOECCf-S'U 
•^^tfECCf-i'Stelt^XT-y^i:, t&IEE 

10 EPROMrt©ECCf- ^««E»r*f-r^##^*7 H 

uxs-it^xf^yt. gEccf-i'i/yx?© 

EC Cf-:*£wr!BE E PROMOECCf-^S«C 
g^&tJXf -y:/iS:*fr b, 

KEEPROM©|tIi;7 Hl/XCa- tff— *iECC 

is x-^is^muxftoiriEcofflasjii^fT^i^tc 

«fi££ftT^* 1 IBSc<D 1 f >y 

9 D 3 > tf a.— :*. 

[M«9i4] *i.«3&»6«hbiw**si'!©3.— iff-* 

X ^ y * U vX :* Cfiff ^S©3.— tf "f—9 Sft^T S X 
20 r-^t. ngB*^tflfBCPUCOftS?U'v?X^'VRlf«* 

cool— tf^-^St&iW-r-5Xf y^i, S£)©$2!S-tM 
. ^JHC*V*T, fiffl©7 HWX©rL— iff— ^Stt(f3$iJ 

H^fkrtOi— tf 7 s — ^ 7.*r v Zf 

i, i&D.-^-? V VX ^ cool— -y-'x-^ ^tftta E E 
25 PROMrtoa- tfx— 57fy^i:S 

i^ffb. ifccoiaa-tJ-r i7ji/^fc*3v*T, tfti2cpu^ 
striHKoiaia-tf'f ^^T^^nTv^Br^scooL— tf^ 

-^eECCf-^S^tSXfy/t. MIBftiJISI 
^gftcoE C Cf-^Xi' >y 9 lsi?Xi?\Zt&E C Cr- 
30 ^SeiH-r-SX^-yyi. fJIBE E P ROMftcoa.— tf 
5r-^ V-^X ^ CI- tf 5*—^ SK^-r S i i It E C 

i, MIBn.— tfx-^ UvX^corL-iff-^itfrteE 
CCf- ^Uv'X^COECCx— -5-n-?tlMI2 

35 EEPROMOa-tfr-i'i^tECCT-^^i: 
fc:##&irx t- ^i £ tit 0 jfi bTUff L , 
S^coSQ.a-tf-ri'^iwiiV^T, friecPUA«#i[Hlcosas 
+K 9 ;i/C*3 V»T^iW ^ tlT t<> -Sflf ^gcoo.—- tf x— 9 
^&ECCf-^*ts£t5Xfyyt. $iJ$P^g:rt£> 

40 ECCf-i'Xi'yi'^^l'KECCf-^SfiS 
-rSXfyyi. fflJIBEEPROMftCOECC-x-^U 
vX^^^ECCx-5'$:teiST-5X^-y7 P i, gEC 
C x— ^ WJ7>9<» E C Cf— * SWIBE E P ROMCO 
ECC? : -9famzmZ&tS7.T >y7tZ$tftV. KE 

45 EPROM05ZL— tff— 9ii&3-— tff-^C07 K kX 
fC+ 1 Lfc7 HbXCOECCx-^iSSE^-WbTftO 
ITIEWfflLSSIia^fTP «t 5 KtflfiSSttT^S ZLii^m. 

ii-rzm&m i ib®co if-; y-r-f i7 d a>ea-^ 
so x^^ia^fiif^fi©^.— tff-^steM-rsxfyy 
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E E P ROMI^Wi- tff*— 9 W7s9\Zlfc3&t%>7<.*r 
fflfBT^y i7l/y7.5'Oa- ^-9^7.9 
y £ 7" H 1/7 KttJST'S RAMfSftCftfttiXry ^ 

-^i^Eccf-^sM-ra^f-y^t. ©ee c c 

f-?4EEP ROM^fflECCf-^ US^^KfESi 

1HBtt1**8k3S»61ttEE E P ROMffla- y^-*®^ 
©7Hl/7tECCf-i'S«©7 H1^7.i:*ffl^-r^> 

tECCf-^l/v^©ECCf-?i$EEPRO 
U(D=l— tfr— 9mm£ E C C'x— 

gEEPROMC^UTHl/^Wi-yr-^iE 

[lf^JB6] 3.-^-9 £^— tfT-ftzHf&T 
5ECCf-?t*Mt5EEPROMi£(Bi, 

— y^— * t e c cf- * t*^ emofTESfTo fc^— 

A* ffi ^TX*3.-f f »J51" 5 E C C r-i' 
*£j«t-**a«*a«l*i«fc* V»Tff 5 J: 5 K bfc H 
fcf * 1 ? y 7V-f 9 D a ^a.-*. 
[■MBS 7] ***»&«WJfJfc*©3.— y^-^SrA 

ECCt-^S^L> I&E3-— !f 7*- ^ t E 
CCf-^t*. *tt-€ t *lHWBEEPROM©Wi;7 , F 
^ffitttECCx— ^fia«t»C**ii 
trtifcR:. KEEPROMroflCTHl'^Oa-iff 

— * t e c c^— 9. t ss^a UTS o wnEomw&m 

Wfro&o \zffifjZ2ilX^Z> Z. 4: tHM**:***** 6 
Eft© lfy^-f?D3>lfa- ^. 
MSB 8] *V*38»6JB*»fft«03.— 
* LT, WI2C P U3J*«lJkSWf3e«03-— *fy : -9fr 6 

—•#7-9 -fcttJCT* 1 JUSiM 9)V&<DE C Cr-* 
^ft^ftffiEE E PROMOS— If x—^Sttt 
- 1 LfcT FUXCOECCx— *ffi«<i:K:*SS&tri:<i: 
t>(C, REEPROMO|?i;7KUX©3.- tf^— 
E C C ^ t b TK 0 HIE© JUS SrMl^fi 1 ^ 

«t 5 tZ«fi£$tlT^-5 £ 1 44#m tr 6 E«© 
1 3=- >y y V -f £ n 3 > K a - * . 
[M*J19] ^A^H^r/tS*©^-— tfx— *£A 

fi lt, miBcpu*<ji^m5eft©^.— tfx— ^^e. 
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•t-tl-enWIBEEPROMWl^UTHUT.CDrL— 

-y^- * mm t e c c =f- 9 mm £ * & tt 1 £ 1> 

\Z, RE E P ROMOa-f f-i' t + 1 Lfc7 K 
05 ©ECC'7 :: -^i$'^*-l±ltT^0friE<D5D i a$:JB^:fT 
5 ±5 K*rt*tlTV»* C t £T «M$JR 6 IB® 
CD 1 5 1 y y^-f £ □ 3 > tfa.— ^. 

A7JLT, WIBCPU^^mJtSWO.— tf^-^*^ 
10 eECC^-^Sr^-TStt'bt, ^OJ-lff-J' 
©A7Jl$£TKECC5*-*©£&£il$Tb;&U£€te 

ftECCT-i'i*. -t-n-^n^lBEEPROMODlli; 
T H V 7. <D=l— If 5 s — 9 mm t E C C -r— ^ ffi® \ZW 
15 ^jityttfelC, REEPROMOl^^HI/^Oa- 

•y =f- 9 1 e c c =f— 9 1: *%L&m i>xm k> mmomm 

« 6 Etto 1 3^ i7 d n y\i=L-9. 

20 [0 0 0 1] 

[5!^<OS-riec^K] £0>SS93«. ECC (Error 
Correction Code ) ^^rtSJWfC^JsK, ^tiO"^" -S d 

[0 0 0 2] 

25 [t£*©a^B] E EP ROM (Electrically Erasable 
Programmable Read Only Memory ) \t5 : — ^<Z)*fiS, # 

7y>aEEPROM*ttT) T*oT, lfy^ 

30 LT^<ffll/^nTVi-5. EEPROMCteWiffi^T 

C^-^^^UtilxTIB^b, i*(ilStlfta-ff-i' 
(C-P^TE C C^-^ffl^TKOfnESrfTS 

35 -1ff-^*e$fflO , >'7h l 5l7SffiffllTECCT 
-^^KLT, y^-^tifetCEEPROMfC 

x > 5; > t* CfiEffl ^ tlS 1 ^ yv-f i7 D 3 > \L 

a.—9\t, mn^uify^zi.-ox^-y-jxnmesi.^ 

^^A^EtftLTt^ROM (Read Only Memory) <Df*l 
®WUA J P>fr<DW&\z&-2T$titl>fzm-&, lf'y^Y 
i7 D D > fcfi-^ tt^^ffiaSrfT O Z. £ \ZUZ><D 

€T. ECCx-^^r^nLTEIS^-e-TiJ^T. 

i7 n n > fcf a— ^^3-— !ff- 9 £&#-rti Ufc i: 
€T 1 fc?<y K7)K0T'«>n«friEtTjaaL, 2h'7K5l 
±©SDt? fctlfcZg^S^ Srff -5 3i t* CO SrfT ^ <k O 
50 fCLTUS. 
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[0 0 0 3] ROMlcE*a*fc3.— tfx-^ 

14, BRJftaffrOilliiltSiaiRLTl^y^-f^onv 
Ka.-^ftSElll'f Sf^*^K^ttS. RO 
MSv^^ROM&<!:<DJ:5&»*SlA^pIffia:ROM 

M*EEPROMT«JBRbT*mi» *ttx 

[0 0 0 4] 02 0 ft, EEPROMK&tt^fiEsfecDE 

£> (RIB (a) 10 1)o 3.— tfx-^ 102i 
LT, 0 0 0 0 OH-0 FFFFH*TOf-^*A* 
L,tzi><D£-?2>* rL— iftt, ffrftSnfcyuy^AfcJ; 
ot, a.— tf-r— ^ 1 0 2 KfiO*^T#ffl<£>V:7 h^X 
TSffl^TECCf-^StdEt*. (I3H (a) 1 0 
3) o cnili^t, ECCf-?104i:lT, 10 
0 0 0 H- 1 4 F F FHSTOf-^ JPtftStlS. * 
fc, o.— if^— * 1 0 2l;ECCr-^ 1 0 4£ttiJDb 
T, ttii^f-^ 1 0 5 <hLT 0 0 0 0 0 H- 1 4 F 
FFH^f-^SMU HS*tl3tcW?P3 

> t! ol - * t z: m *r s e e p r o m t z m -r a * * a * 

(HH (a) 10 6) :offil:^it^)T-^<7) 

ioTSStfrSn*. 1^02 0 (b) tt, EEPROM-h 

iLT, 0OOOOH-OFFFFH4<aoat6tl, 
ECCt- 1 0 0 0 0H~1 4 FFFHA*$I 
OSTSftT^S. ECCf- ^<£>#'J a— 16 
t: 7 h t- ^ 5 H 7 h S 0 , Z.<DTz&, H 
H (b) JCST.fc'ja:^— ^«**«jKBK&S. 
[0 0 0 5] 

*(7>ECCx-*CD£f£ * #tt^t6K*-pTtt, If 
"r— 9 <D ffl a £ ttgij E C C x — ^ * ^ cfc -5 L 
TV>&&», rL— t^-^£*KECCx-*££/£T 

fc. S£, ECCr-^H a-lfr-^«)ao7Kl/ 
X^77t!>^n§fc^ 0 0 0 0 0H-0FFFF 
HC03.— ^tCiPK.T, ECCr-^ibt 1 0 0 
0 0H-1 4 FFFHCOf- £g£&0<Z>"C* CCDfc 
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[0 0 0 6] ISSlHlK-C*^LfcECCx-^C0 

i7 a p > tf i - * of- 9 / <7>*It4tg iraf * flSft * 
0> 8 tfy MBT*-p&*><D**, 3 2tfyMfr*» 

6 4tfy h*K3E=b0O^»*. ^CTECCt-^^) 
10 fe*H»*»SIEBTr*J*-r*t, x-^AXiH^lfJtia 

^^yKififtSBaa^iiiPT*. EEPROMSlf 
7^i7D3>ea-?Oyn^7AMffl^V^ 

ECCt 5 — ^<OflfefiElslKH4, T'n^AfelMfrr 

J4ttffl*na:^EIttT**. *tlfct)**fc6f, imss 

^ E C C-r— ^ (0^jB8EIgS*rtK'r S d £ 
14, l^-/^ P T<i7 0 3I>t!3. — ^(OPX Wt7* — v 

20 [0 0 0 7] d©R9H4. ±a<D*«»c«t*Ta:sn& 

tOTfc^T, ECCx— ^fPJ*RfJC*ttSOL— ifofls 
K:a6tJ<EEPROM»*a*«rM©*llln*«3a:<, * 

25 -^^SfttS^t^SW^bTl^, 
[0 0 0 8] 

[Iljii£»&t"3fc^0^g:] ±E«WH**Pft"rsfc«> 
13, tS*^E*fca>$89Jtt, n.— tf^— ^tKi— tfx 
-^CMtSECCf-^ii^Mt^EEPROM 
30 £fit*-> i£:x— If ^ £ E C Ct—$ £frt>mVfTiE 

1 9- y 9 P > tf a.— 9 \z9ft K) . a.— if ^— ^ 
6 E C C ^— ^ ^ £ffct a O T'a if *7 "A L tz 

IBtS^Si, ±EEE PROMIcWtSa-ifT-^i 
35 E C Cv 1 —*? t<0»#ji**««Taft!lW^ai:*« 

CPU^zL-if^-^^^KIBtS^Soya^^A 
K J: o T*i« L/ fc E C C 9 £ % £ ©a.— if 5*— f t 

±t3ffl»*S<OS9»^|iSi;T±EEEPROM©a. 

40 1fx--^m«<Da.-lfx-^<tECC^CDECCT r - 

[0 0 0 9] S&, «**212«^%0^t4, Mf^qfllB 

45 I2C PUOrt»l/yx^^dM£i<Oi- 1f^— ^S: 
ffiinxf7^, ±fBEEPROMt^l^JL— tfx- 
^ Ui/X^^±S2WSSTo^-lfx--^Srej||"r^X 

T-vft* ±ECPU3&«*iirtanT^*Bf3fe««)i— if 

r-?^6ECCf-?^«nxf7^, ±EE_ 
50 EPROM^ECCr-^l^yX^^ECCf-? 
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•tfT-^tECCf-^UyX^CECCr-^t^, 

-en-e-'txJiffiE e promwihiuth i/xoa-^T- 

*{H«fc E C Cf-?Si t K«€&tJ X^y £JH 
ifcSlfTb. &E E P ROM (Dm b~ 7 KU- XOi- if^— 

ff 5 <£ 5 \zm& 2 tlX ^ 5 £ £ £4# ®t <h b T n S . 
[0 0 10] W*^3IS«ro^^tt, ISlSSSlfB 

-^X^Kieiti-rsXT^T'.h, V^—fW** 
(D=l— vfT—Z £±I3E E P R OMfiCi- #7*— 

tit ^ 3 R)f 5£S <£> 3.— tf -r - * ^ e. E C C t*— * £ £ fig 

^UvX^tKECC^-^SreitT-SX^^yt. -t 
12 E E P ROMftCDn— tf-x— ^ Uv'X^lCa-— tf^— 
^ *K2|-r 5 1 1 1> fC E C C ? U *S7s i? \Z1& E C C 
7^— ^SeStTSXT-y^t. EEPROMfflECCr 
-^M®lcM-r-5S^>i*7 H UX&- 1 "T^XT^y ^ 
t, ±IBn.— tf^-^ U W^-— tf^— ^ <h E C C 
f-^l/yX^OECCr-^i:*. ^tl^-tiB E E 
P R OMCOJ.— tf ?—j?n*L£ E CC^-^ffi*iSttC* 

£&tfX7^:/<h£l89®bT*fTb. S^c^a-tK 
t*&^ $ nx ^ z> m^.m<D=L—*f * £ e c c 

5>*£.l&tZ>XTy7ii> ©Jffl^grtcOECC^— iS'X 
^ y £ L'v'X^lCteE C CT-i' SrC2|-r-57.'7 i y ^ 
t, ±iBEEPROMl^OECCr-^l'yX^I:gE 
CCf-^*(5M57f"^i, Ji5BEE PROMPT 
(OECC^-^«i«tw*frsS^ji*.7 KUX£- 1 f 
SXx-^t. gECCr-^UyX^OECCr-^ 
£-tfSE E P R OM© E C C^-^^tcS^iitf Xt- 
vZf£&$£ffV, KEEPROMOi^H^Oi- 
1f^-^ tECCx-^ t £S!*-tiJ bTfil 0 fTjEW&g 

a«s^fT5«i;3 ic«fi£snT^«. =:«t *<t#m<fc bxu 

[0 0 11] Sfc. W#JS4fB«c<af89§te. ffi&fllBB 
I5$ij«#©rt iDa- #7—9 X * y V v>X * WJtfi 
P U ©rt SB U i?X * SSOn— y 5 ^- ^ £ t&JflT 5 



cj- y-'T r -^^±i2E e p ROMrtw^.— y-'x-^^a 

p$c:*5^t. ±i2CPu^*fitHi«?5as-y-'f ^;v-T*SiWs 
nTv^^aoaL— y 8 ^— e> e cct-^ 

05 t57f'^t, ±f2$!l^Sl*iroECC^-^X5'y 
^UyX^HSECCr- ^^eitf-SXT-'y^t. ± 
IHE E PROMftCa-ifr-i' UvX^ fci— y-*^— 
^ SteS-T -5 1 1 1 E C C 5*— > W vX ^ ICK E C C 

10 i'Oa-ifT-^tECCf-^L'yXi'OECCT- 

■€-n^ : n±iBEEPROMron.— y 5 ^-^^ 

t E C t C*#3itJX^ y ^ t $r»i D ig b 

TUfTb, g^rosasi-y-'f 5r;n=*^x, -ttBcpuat 
is -■ yx-'^^e.Ecc^-^&^fiXfsx-^y^'t. 

WfgrtOEC C^—ZXZ v 2 Wi?X^tC®E CCr 
-^Jfelt^Xfyyt^ ±!EEEPROMrt£>EC 

gECCf-^l/yx^©ECCr-?S±KEE 

20 promcecct- ^m^zm^ts^yyt%m 

fTb, fEEPROMCi- tf-T 1 — 9iz&3-— tfr— 9 
W7HlyX^+ 1 bfc7 Kl/XOECCr-^t^* 

to bxK o njEn^m^m^n 5 «t 3 i:»^snt 

Cl<hS!t#gttbTV»-5. 
25 [0 0 12] SEfc, W*JR5fBe©%^«, »*JR 1 IB 

IB$iJffli^SP^»X^ v 2 uyx^AdMSlOa- y 8 

x-^^ejU-r-sxT-y^t, _U3C puoftSEUv'x 

30 83fSloa-!fT- ^iEEEPROM^Oa- -tf-^— 
^U^X^ttejU-r^X^y^t^ JifBX^yi7Wi?X 
^Oa-ifr-^SiX ^ y ^ 7 F 1/X \Z%$>tZ> R A 

Mea^iz^-r-sx-xy^iSr^-rsttfetc, ±ia 

C P LWKR AM«iOf- ^^e> E C C=f— 
35 tSXfy^i. SECCf-i'^EEPROMl^fflE 
CCx-^U^X^fceiH-r^X^y y't&iBIOjEbT 
HfTb, ±IBSiJffll^a^e.-iiIBEEPROM©rL— tf,* 
-^C7HUXtECCf-^Siili07 HUXt* 
tU^-T-SX^y /'i, ±IB3.— tff-^UyX^Ca- 
40 -tf^-^tECC^— ^l/yx?©ECCr- ^tSrE 
E P R O MCD JL— tfT 1 — ^ <t E C C t 1 — ^ W&O^ 
" tl^tirofiJ£7K^X(C^-r-5)X^yy<i:*lS0 3gb 
T*fTb. SEEP ROM<73|plb7 HPXODrL— tf-?— 
9 1 E C Cr~? £ ^m^-iH UTK 0 iriEcofflaSrlil^ 
45 ff i^Ci^nT^SutS^titTI-^. 
[00 13] £e>K3;fc, 6 IB^©%B^Ji. 

Mt5EEPROM«A, Sa-lfr-J'tECC 
7*-* tA^mfPtnESrff ofca— tf^-^ Sr^^TS 
50 «fc3K«BR*nTt»* l^y^-f fn3>Ka.— 
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1 fy77^ ^P3>lf3.— ^ 



£69, :x— tf-x— j^i^ECCr- ^£*/S"r£;t£>cE> 
yni^ASrftjaU gyP^7A^ffl^TA*a- tf 
^„ ffrZft jsg-r SEC Cf-^^ £ J* 5 SfLS £ i£E 

[00 14] H*a7E«<0»?Stt, M£«6E 05 

fcfi, -ttl^^X-blEE E P ROMO|?C7 H 10 

flEEEPROM©rai5THU^«)3,-1fx— ^tfi 

5*:iffiSftt^JltS#»tL''C^5. 
[0 0 15] Sfc, «f#3H8E*<MB9!tt. fS#JS6E 15 
«<0§B9!fcl«* l^yt/v-f 57P3>b:^-^-e*o 

BCPU3»«0^K»r3e«©3-— tf^-^^S IfflSIM 

UfiIlM^M«)ECCf-*iS, -t-tl 20 
-en±l2EEPROM<^)3.— if^— -?««fc - 1 t/:7 

Fv^oEccf-j' £ * * a ■ tf 1 1 1> d » SE 
E P ROM0)Hi;7 K 1/^ (Oa-f r- ^ i E C C r- 

StlTViS;it*W«fcUTV^. 25 

[0 0 16] *fc,-»*3!l9B«0«?Btt v »*«6E 
«<0389i fc« S 1 ^ v 9 d =3 > 3. - * T & -p 

ECPU3W«*KBffi«©3-— sf^-^^s i«sim 

fn±EE E PROM©Bt7 H U^Oi— if^— ^« 
^tECCy"-^mmh\zmtjhtStt^\Z, KEEP 
ROMODOL— tfx— 1 ^fc7 HUXCECCf- 
^ t *«fc*ffl LTR 0 ITjEOffiaSlffl^tf 5 J: "5 fclfcjfc 35 

[0 0 17] Sfc, OEfcOSSWtt* IS** 6 

E«©5BWKl«a 1 ^T-f * p 3 > tfzL-^Tifc^ 

EC P U**Z*KBf 3e*©^L— If 5*— ^SECC -x— 40 

CECCt- ^^^^^Tb7i^4:^^M^^— ^S: 
ttlAU ±£:x-tf tttJETS W^ft ECCf- 
ttliPft±EE E P ROM^R U7 H UXOa 

—*fy i —*mmt ecc T-fm&tizm^&ts tth 45 

\Z, REEPROM©HU7HUXOa- ifx— 
[0 0 18] 



4$M¥1 1 -2 9 6 3 9 2 



ifx-^t^rtjf aEcc^— ^t*, tn-fnEEP 

ROMco :x— tf 5 s — ?I«iECCr-?i«ti:^ 

t£*>\Z. ECC5*— ^fft5fcOfc*Kl, MlfcECC 

Id, EEPROMl:*tbT, rL-lf^-^tECC^r- 
*££[^P#tC§^&trCQT, ECC^ 5 — ^t^SR^^U 
*6»#iito»-&fcJt^T, EEPROMtC^fr^^- 

^*eii*wpn«««"J"*2i^*«^**. 

[0 0 19] 

TftflcWKfrft?. Hilt £©«9I<0— *JSM-C»S 
lfy y^-f d7 u n > tf zl— ^(Of^MS:^T0, 
H2lt EEPROM«»iai»©*J*«*«"rH, 0 3 

6, H7lt ^©«(O»l©»fP0!l**"r7D--^^ — 
K @8lt »l<0»fP«K:*tt«»*&*l*O^^5 
>^V— h> ®9» HlOlt H(O«(O*2<O»ff0!l 
^^-T^P— K 01 Ht ft&WECC7 
H UX ft 5/7 hta«^0*^f 5 >^fir - 012 
tt, ftii^HfECC7Hl/7fty7ht§«^EE 
P ROM7 H l/^ft*HB<0**#l*«tBI, HI 3. 
H14lt ^(Om^mz^m^l^yrctyu— fy — 
K 01 5tt» ^tiibBECC7Fl/X^v7ht^ 

C7HW**>7 ht5«^EEPROM7HI/X4 
&®$&<Dffif&M$:m-$~m* 017, Bl8lt C^^J<D 
^4CO8!]fP0»Jft^7P— K Hl9lt ^4<D 

«. c<o«oi^ty^-f i7DH>tfoL-^^. 01K 
S"TJ:5tw, Affl^#— hit* CPU (Central Proc 
essingUnit ) 2 7HWW3t, t-^/U4 
t % 7r-AROM5t, RAM (Random Access Memo 
ry) 6t, EEPROM*flWlsIi&7i, EEP ROM 8 
^0ffTiEleIS&9 f-^IWl 0 &»&IRRS 

[0 0 2 0] Am*#-Mte* ^VfiBfcOMTx— 
AHi^ftfT5«ScC0«*#-h^e^^Ti/^o CPU 
2lt ^P^^AtCcfcoT^Xbn^^^^t^fT 
ftOTTSl^^^^^^ C^CTcDl^^yv-f^on 

-C. 7HU^«#*IEjS'ra. f-WX4ttl6ti7 
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»-3T, £ cD#jcD4§£i3;£HC E C C f-^ yn £f 
7A*WtTt^. RAM6B, £<hlxTCPU2<D 

[0 0 2 1] EEPROMMKHB7H E E P ROM 

t^^^Wt^itt)^, y £ —97,9y9<Oft»\Z. 

tff — $7s9vi?V¥7s91 1 £ECCf-^X^ 
7?l/yX^7 2t^tbT^. EEPROM8H 

BttSs^-cfcoT* f— ^.-ifx 

-^UvX^8 1 tECCf-^U^8 2t^tt 

3iECCr-^(S*8 4tS*l/W5. tt*3, EE 
PROM8it MWEEPROMi777^EEP 

^tJja^nTv^Ecc^— ^i-cfcoT, f — ^cq^d £ 

^6feSRDinElHlK9<Da*«r±<ltl 6 htTffi 
1 6 Kyhi:l:»IIUT, 3S51k:f -*/SX 4 KHEiM-T 

[0 0 2 2] ±iBEEPROM««[II»7 H H 

2KS-r«fc3fc* TFl/X/Ulld:, 

— ^77f 14t, 7FUXn+20r-?775 : 15 

Bl7t, EEPROM7 FUX£l£[Elg&l 8<h£^A, 

-5. T-?/U12H f-^W4CD-«'C»oT, 
^-^m^-^^iM-r^ 0 f — *5yf«««WIS& 1 3 
H t-^U12J:(Dt-?^ 7HWnOr-^ 
77f 14, 7Hl/^n + 20r-?77f 15, EC 
C(Df-^7 7^l 6i:fi^TIR»i:7yft5fcft 
©IfcHWJDLl. DL2, 7HUXyUl 
l<Dtt«K:ftoT»£TSt>©T*oT, ^O^lf&telg 
arr*o 7 HWn©r-*?y?l 4H fttfflii^D 
Ll#7^f-f^it, t-?/U121W7H1/X 
ntn + 1 CD2/W h (1 6E7M (to*?— 9*7 v 3- 
T^fc^-C$)^T, 7 KUXOtiy h 1# "0" <D£ 
S, f-i'SJiyfbTEEPROMSO^^UtM 

[0 0 2 3] 7Fl/Xn + 20f-^77f 1511 ft! 
BIWL2*7?f^^i*, T-^/Ul2±tD 
7Hl/7n + 2tn + 3©2/Hh ( 1 6 tf y b) CDf 



-?*57ft5feO"C6oT, 7FWX<Dt:y h 1** 
"1" <D<h#, T-?S77fttEEPR0M8O/ 
tUtMlU^tS. ECC©f-^?7f 1611 ©J 

05 Tfi6t7h^T-^S77fnt)^^T, EC 
C7FU7^WA3ftfci*, f-!?S77flTEE 

[0 0 2 4] ##&^m^£f£lElg&l 7tt, 7FI/XA* 
7 1 lCD««tr-^/Ul 2<Oi*i*5» EE PR 
10 OM8^»t'*»fta*Bttt«l»Tafc«)©»*ii* 

Sfc-T*. EEPROM7FW4«BBl8lt 7FU 
X/U 1 1 ©*«^6 E E P ROM 8 t»T«7 H U7 

15 St*t4t)©T»oT, 7 H UX/U 1 1 <D\iy b 2 
— 15Sr, E E P ROM 8 <T> : t—9W$* Cx-lf*^ 
U) ffl©7F-^r3-y WFHSS) *^LT> EEP 
ROM8C0r-^S«O7 FUX0-1 3^:LT4^ 
7FI/7/U 1 lcotfy h2—l 5*t^^U/>FI5I 

20 8S tEEPROM8©ECCr-^i^7 
Fl/7f3,-^ ^lt, EE PROM 8 O 

E C Cr-^ fi«©7 H 1/X 0 - 1 3 t bT4*5. «t 
COiSfcTHUXOfcikfefTiOll 7KUX{1 
W/WUfi (8b:-/h) -CSSOKWbT, EEP 

25 ROM 8 CD 3 2 tfy b<D7<tiiJ3 : T—9\Z#]&'T2>%tfe? 

65. &*5, 7Fl/Xn^)f--?77f 1 4i7Hl/X 
n + 2CDr-^57fl5H f-^16t:7Hi?i 
OT, ^S07Hl/Xnl:*H/TH *tV6*ln, n + 
30 It, n + 2, n+3 07FI/X©r-^S?yft 

So 

[0 0 2 5] ^-^^y^RftlWiattl 3 11 m3\z 
7jk-f£v\Z, 7FVX/U13 1t, yT(HlgSl3 2 
. 4:, ^>A-?13 3t, ;7HB1 3 4t^ti 

35 S^ni^5. 7FI/X/U13 1H 7HUX;U1 
1<0-«TC*oT, 7Fl/Xjf^^t^o ^7018 
13 2H E E P R OM 8 Or-i^fll«fi8T7 F U7 
/WOKyHi, ECCf-^«W*St7Fl/^ 
XI 3 l<D\dy b 1 6WH>7?f>< ~f<D£Z. 7F 

40 l/Xn^r-?77f 1 4 tC^r^frJfflfl^D L 1 SrfcB 
*T«. >f>;W13 3t/7E»13 4ll EEP 
* ROM 8 Of ««S«t7 F l/X/tXO h 1** 
7 9*r4tt. ECCf-^M*St7FU7/«l 
3 1©tyH6W>7^f-f^t*, 7FUX 

45. n+ 2 0f-^5yf 1 5 2 fed! 

ArT*. — 7 Fl/X/U 1 3 lOfciy h 1 6&T9 
f^^ttH ECC<Df— *5vf 1 6 \zft-?Z>'M 

^Pfs-^DL 3^w^-r^o 

[0 0 2 6] »*i&*fflMt£j*0ttl 7 11 

50 £o\Z* 7 Fl/X/U 171t, x-^/^X 1 7 2 
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1 ^V7^^^0U>tl=L—^ 



7 Hl/Xr3-y 1 7 3 t. FF (Flip Flop) 174 
FF175t, -f >A-^ 1 7 6 7>HBB 1 
7 7 £*$^*J5£SftTV>*. »#a*«-^^JBj£leIB 
17<2>»jf£te, 0 5 co^-T ^ >y^-r— HcJ:oTtk2 
ft*. 7 F I/XAX 17 1H 7F l/X/U 1 1 CD-SB 
T&oT, 7Fl/Xffif^tS. f-^«17 2 
Bt^/U12 0-|ST»oT, x-^fs-^SreiH-r 
*o 7Hl/7f3-^17 3H CPU20tli^lfc7 
HUX/U 1 7 1±07FI/X^ EEPROM8l:» 

-r«»*a*«*<D*j«fe»«"*'*, ^ feis^sftx^ 

.5»fifl)7 1«l/Xt-aLfci:t**Wtfci:*, 7F 

ux-s«**tti*-r*. ffi74£ffi75 a," 

X 1 7 2flDf-^Ky h 0 ix— ^tf:v h 1 65vft 

ir*h«*»rt*lil*Sft, t*-* tfy h 0 **M*aftfcfc 

frtLT, 7>Hiai»l 7 7 36^6»eii*-fey 
U*Sn5.'EEPROM8T?tt, »*ii*"by hfa^- 

[0 0 2 7] 06, 07, 08£#R8LT> 

#J<2Sg 1 <B»ffM£Bl9!T*. 1 ©ftf^fclBu E 

EPROM8(D»S&*#iI^fc». 
^ECCT-^SMTtSi^MSSS^LT 

7FU*ij&t^*»£SftTV>Sfc<0£T3. S£J<27 
f-^Sl) , ^/XX4*^UTCPU2 0rtfiBU 

2) «ta*»Dii-rc:tc<toT» 4Whf^^ 

«WL& Uf^S3) ft»W>**»2 1**6 5* 

— ^AX4*^LTEE'PROMft!l»iaK7 rtOOL— if 

Ufy^S4) , $?.i:EEPROM8^- If^ 

— 9V*J?s9 8 1 Ca- ifx— ^SrteiSf* Ufy^ 
S 5) . 

[0 0 2 8] — CPU2tt77-AROM5l:»«l 

-koT, **bfc4/W hf-^fCctotECCf-^ 
£fe£L Ut7^S6) , f-?/W4*^LTEE 
PROMftffl0K7fiOECCf-^7,^y^U^^ 
7 2^ECCr-^SeS^ ttf-^S7) , £ bC: 
EEPROM8rtCDECCf-^l^vX?8 2^ECC 
t^— ^SrK^IT* Uf7^S8) . ^*LT, EE PR 
OMS5»iaK7 3&^EEPROM8's»€rii*-fc-; hft 
^£-5- AS (XT7^S 9) ^^l^ot, ^.-if^- 



1$WJ¥1 1 -2 9 6 3 9 2 



^ 8 1 (DO.— tfx— ^iECCf- ^Uv*^ 

8 20ECCf-^<i:5:> -tft-ZrftE E P ROM 8 
— tfx-^«*8 SfcECC^— i^««8 4C»#iitt 
4ffl3g£, 4/H ^—^t^T©^— 
05 7-r**1?*0iBL,Tff^ Ur^S 1 0) , . 
*»7Wf, EEPROM8^**&*Ut7h«fS4 
U^y^S 11). 4/H *<&«1H*»7 
a-ff-^7HI/^S+4LT iXry 
ysiS) , R^f7^S 5, S 8fr&ffl9«ift9jg 
10 U fcafctDTFl/^Kl&ofc Uf^ysi2) <ht*4![l 
S*^7"T*o 
[0 0 2 9] CCD*^©*?*— i^Ma**-* 

B8 icWK*ft*<fc3fc:J&:S. "r&to"5» S*K # 
-M^?» 4/1-f h (O^l— tf 5*—^ fi^Sii*^— ^ 
15 (^-^O-x-^3) tLTAM^CltiaoT, 

ccof 2 — ^Ax4Ka«fcLTia*aftT^*. 

Cft^m^<0^-f ^ >^"CE E P R OM 8 1^(7)0.— -tf^ 
-^U>?7^8 lfcCSSU ^b^CPU2l:^^Tf 
— ^0-^-^ 3^e.^ECCr- ^co£fig#j&7b 

20 T, EEPROM8W©ECCr-^l/^X^8 2l:6 
M£ftfc£:£, »*ii*/i;UX*«*L,T, EEPRO 
M8fc»€ri&tf. EEPROM80T- ^*Bt*ttrrfc 
ra— TFI/X^&n.—if'x— ^tECCr-^t 
t«E*a"r^t»-J:t>T, #JST£^-1f<?-*gB5*<i: 

25 ECCf-^^^^HJtCtm^OT, SO 
ITIEEtt 9 T?tt d ft J; t> 0 fHE^fllil ftfj o z. t 

[0 0 3 0] 09, 010, 011 Rtf 0 1 2 * 

30 <B»2<B»jfPMB^ EEPROM8C»*ii*3i«I^fc 
»#ii*/XJl/X«rt"CECC7 f --^S*ri6"C#a:^^ 
S^TS^T, t*a*»ECC7H^*S/7bT5 

i^jra^ffi^^bTt^o ^l— if?— ^sastfe 

35 %)<D7 H l/X<hg«<Z>7 H UX fca*T»»ft;SftT^ 
«4D©7HU^*^Xffl*#— h l>va— Ifo*— * 
SrA^b (Xf^^PD * f"?/U4^LTEE 
P ROMftHBlsIBS 7 rtO^— !f *y ^ 
7 i^:x-lf5*— *fc«E»U Ut7^P 2) , ^ b(C 

40 XASnfcr-**f-?/«4^LtCPU2fl)ft 
SBUvX^l¥2 l^^-T^) Wry7P3) J&a^*i 
Dii-reittrioT, 4/W h^— ^Srt&^bfc Ur 
7 ^P4) «, :©4/M hf-^^tfflO? HUXIC 
*fj^f Sfc^Tfeofc Ufy^P5) i*J4, 3.— !f 

45 <r—97>9y9)s s S?*9 7 l*5EEPROM8ft©OL 
— -tfx— ^UvX^8 l'NJL— tf-?— ^SrSitL (7^ 
7 yp6) , EEPROM«lfliaB7*6EEPROM 

EEPROMStCjct-r^S^ii^^fT-pT, 
50 ^7Lfc Uf7^P8) t*, EEPROM^ffllHlSS 
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(Xfy^P9) , »:7Hl/X?:+4lT (Xf^ 
P10) , RtfXf7^PlCR^T» *V«5*>&<B4/1 

[0 0 3 1] 7H!/X^ 

p i i) te»4," cpu2**wigojfflau--i'^;pi?»w 

StlT^S4/W hr-?^6EC Cr-^^Mbt 
Ur7^P12) , f-^U4*^LTEEPRO 
MifiH»ig&7 WECCr-^^^^7 UvX> 72^ 
ECCx-**<EBb af7^P13) , EEPRO 
M 8 fa<D3-—~*f^-i7 8 l^JX—+f5r— 

y>?V s J7*9 7 1**6:1.— ECCf 

^secct 5 — ^seasb ufy^pu) > eep 

ROM 8 ODE CC^— 9ffl$Sto7 KUX*- 1 x7 M 
(Xf7^P15) , EEPROM8-\<DS#ji^ir^ 
HS-f§-*ffl*LT (Xf^yPH) , EEPROM8 
<&:x— U 8 ^— ^««8 3 KIJI— ifx-^U^X^ 8 1 
e^.— tf^-^^S^ii^-, ECCf-^g^8 4\ZE 
CCf-^VvX^ 8 2^?>ECCt- ^<0»*ii*S 
?t5o *LT»#&*M*TL& (XT7^P17) fc 
EEP ROM8^<2#€&^Uiry bff^£ttJ*U 
(PI 8) , Xr^^PlOCI^T, 7H1/XS+4 
y7MT (Xf-^P 1 0) , n&XTVfF 1 

*fT-T£o Xr'^Pl ld^T, S^THUXC 
&-pfc£#tt, CPU2««ft«iLfc4m 
ECCr-^6t«L (Xf7^P19) , ^-^AX 
4*^tTEEPROM(i!mB«S7rtOECCf-^X 
UvX^ 7 2'\ECC<x— ^£l£i2tL (7s*rv? 
P20) , EEPROM8rt£DECCr-^l^vX^8 
2^ECCr- ^£$gi2£L (X^y:/P2 1) , EEP 
ROM8 0ECCf-^S«i8 407HUX?:- 1 ~>:7 
bb (7x7^2 2) , EEPROM8^£>S£&#. 
tyhfltSBiALT (Xt7^P2 3) ECCt-^ 
®»*ii*&ff3. tLTt*iiW»7Lfc (Xfy 
7P2 4) fc*, jaa^i^T-r^o 
[0 0 3 2] Sfii^ECC7Fl/XS:y7ht^i 

0, 1, 2, n, M7Fl/XOTI:EEPR 
OM8^a- tf^-^W/X^S 1 KtexrrSii'b 

^ECCr-^S, H*17HUXf^>7M/TEE 
PROM80ECCf-^l/yX^8 2Ktei£U 
i&^/WXKJfcUT, tnfnEEPROM8W-f 
^ 37»«8 StECCx— ^««8 4fc«*iitf. K 



OfTIESaSorc^lr E E P ROM 8 ©^-^fctt^ttrT 
fc#tt, EEPROM80H-7H1/X*6, Ifx 
ECC5*-*iSR*ttiT;ifct;:J;oT, 

rsrL-if^-^^^Ecc^-^as^t^^^^ 

05 

[0 0 3 3] •*ii*KECC7Hl/XS>'7bt5« 
-&<ZX EEPROMWflEK7 lC*3ttS, EEP ROM 
7HW4*iBl8lt HI 2fc«-rJ:'3K, 7H1/ 
X/U18 1t, r^^U^>MHKl82i^T 

10 *fiK*tlT^a. 7HUX/U18 1H 7FUX/U 
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